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Abstract
Circular economy (CE) is a concept that is gaining attention as an approach to help
accelerate the transition towards sustainability. Research has focused on the adoption of
CE practices in the business sector while the adoption within public sector organisations
has been relatively overlooked. Examining CE adoption in the public sector through the
perceptive of employees is crucial because of their expertise in the organisation where
they work. The main aim of this study is to identify what public employees perceive as
suitable CE practices for their organisations and their critical role in implementation. As
the adoption of CE practices is influenced by social and material configurations, this
research has taken a case study approach, focused on the Portuguese Central Public
Administration. Semi-structured interviews were conducted with public employees work-
ing on CE and sustainability issues, and a complementary analysis was undertaken of
governmental reports and legislative documents. The results show that public employees
view the existence and potential of CE practices mainly in the area of public procurement
but also in resource efficiency and optimisation, dematerialisation and in practices related
to the R-hierarchy including reduce and reuse. Both technical-oriented practices aimed to
achieve traditional resource efficiency, and human-centred practices targeted at reducing
consumption and sharing resources have been identified. This research provides insights
into how a specific group of stakeholders envisions CE activities for their sector.
Identification of practices for central public sector has the potential to assist decision-
makers in the process of defining priorities for CE planning, implementation and mon-
itoring. This study focusing on CE practices in central public sector organisations
contributes to the calls for an inclusion of human/socially-based practices centred around
consumption reduction, sharing and dematerialisation activities to enhance the transfor-
mative and innovative potential of CE.
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Introduction
The circular economy (CE) is widely presented as a tool to address the challenges of our
current unsustainable production and consumption model and therefore as a way to accelerate
progress towards sustainability [1, 2]. CE scholars suggest that the implementation of CE is
taking place and can be observed at three different levels: macro, meso and micro level [3, 4].
The majority of the studies researching on CE at the micro level of individual organisations
have focused on private companies, whereas the public sector seems to have been considered
mostly at the macro level of policies and regulations as a result of public policies implemen-
tation in China and Europe [5]. The interest of private companies to adopt CE principles might
be due to the fact that CE has been depicted as having economic advantages as well as positive
environmental impacts by several organisations [6]. Comparatively, research on the adoption
of circularity within Public Sector Organisations (PSOs) has been overlooked [7, 8]. This lack
of spotlight on the public sector at organisational level is probably due to the idea that the
public sector is mostly seen as a driver to accelerate and scale up the implementation of CE in
other sectors via governmental actions [9, 10].
The public sector is a major contributor in the economic system as a significant employer,
purchaser of goods and services and as a regulator and policy-maker at national, regional and
local level [11]. The purchasing power of the public sector through Public Procurement (PP)
accounts for an average of 12% of gross domestic product (GDP) in countries of the Organi-
sation for Economic Co-Operation and Development (OECD) [12]. Moreover, general gov-
ernment expenditure stood at 46.7% of GDP in 2018 for the European Union’s 27 countries
[13]. The public sector is also generally seen as responsible for being a role model for society
[14], to serve as an example of good practice especially at national level [15, 16]. Central/
national PSOs are the ones designing the policies, setting the priorities for the sustainability and
CE transition and its implementation within a country at all levels. Therefore, given the size and
influence of the public sector, it is important for organisations pertaining to that sector to
consider their contribution to CE models and approaches and to be an integral part of the
transition towards sustainability [8]. The value for PSOs to adopt organisational CE practices is
situated in its pragmatical potential to reach greater levels of sustainability [7, 17] by bringing a
different approach from previous sustainable management efforts in PSOs.
A fundamental element to investigate concerns the practices related to CE as they unfold
within a socio-material setting such as PSOs. Examining practices is crucial in the context of
the CE transition because changes in practices at individual and organisational level are needed
to bring about transformative and fundamental changes of production systems and consump-
tion patterns [18]. Employees are the stakeholder group that ‘constitute’ organisations [19].
They are the individuals that are using the resources to perform actions and operate tasks; they
are developing habits, patterns of behaviours and practices at organisational level. In this
respect, public employees possess a privileged relationship to and experience of public sector
organisational settings and operations [20], which is essential to capture. Understanding the
employees’ perception of the adoption of CE practices within their own organisation will
provide insights into how central PSOs as organisational systems can implement circularity
and contribute to a circular society. Moreover, understanding the role and view of employees
in the adaptation of CE principles into practice in organisations is a topic that has been little
dealt with so far in any setting [21]. Therefore, this research will shed light on the role of the
public sector as a role model, as a vital actor in the economy that also holds the status of buyer,
consumer, users of goods and services in addition to policy maker.
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Considering the above-mentioned lack of research on the CE principles and practices
adapted to the public sector at the organisational level, the main aim of this research is to
identify what public sector employees perceive as suitable CE practices for central PSOs. CE
practices can be identified by studying the specific social and material configurations [22] of a
central public administration. Therefore, a case study approach has been chosen in which
public sector employees involved in sustainability-related work at central level in Portugal
have been interviewed, and governmental documents have been analysed.
The remainder of this article will, in the next section, provide the research background on
CE practices in the public sector at organisational level. Thereafter, “Research Methods” will
present the case study of the Portuguese Central Public Administration (PCPA) and explain the
methods chosen to identify the range of relevant CE practices. The results and discussion will
then be presented and followed by concluding remarks.
Overview of Circular Economy Implementation in Public Sector
Organisations
The concept of CE practices has been used in many different ways and circumstances in the
literature so far, as well as words and concepts implying similar meaning such as CE
initiatives, strategies, activities, actions, measures, among others. For this article, CE practices
are characterised as a set of actions and behaviours shared and carried out by individuals in
spatially and temporally situated socio-material setting that can be observed within organisa-
tions, and in the scope of this article, within central PSOs. This working definition is inspired
by a practice theory perspective of CE put forward by previous studies arguing for a more
nuanced understanding of CE operationalisation where practices cannot be separated from
their material, spatial and social context [18]. The most commonly used and frequently
mentioned group of CE practices appears to be the 3Rs principles which refer to reduce,
reuse and recycle [17] and others, which can be ranked from the most to the least desirable for
a closed loop of material and energy flows [14]. These Rs principles including other Rs such as
repair are often cited as the possible approaches to implement CE in practice [23, 24].
Research into CE practices in the public sector has focused mainly on studying the
integration of CE in the areas of PP, internal operations and processes and public service
delivery [8]. PP is the area where the majority of the research has been undertaken. Indeed
Circular Public Procurement (CPP) refers to the incorporation of CE principles, including Rs
principles, in Green Public Procurement (GPP) or Sustainable Public Procurement (SPP)
processes [25–27]. GPP and SPP correspond to the incorporation of environmental and
broader sustainability (including social) aspects in the purchasing decisions of governments
respectively [28, 29]. The most applied and researched CE practices in PP procedures seem to
be the integration of criteria for remanufactured products (e.g. remanufactured computers and
office furniture) and for recycled content in products (e.g. recycled material in the construction
of public buildings) [8]. Other examples of CPP practices have included specifications for
possibility of disassembly to enable the reuse of products and award criteria for the use of
biofuels in public buses [12, 30, 31]. Consequently, if carefully designed and developed, CPP
is a crucial tool for public administrations to reach greater levels of organisational sustainabil-
ity and to use as a leverage point to promote CE practices and implementation at societal level,
in companies and supply chains [32, 33].
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Besides the integration of CE in PP processes, the internal operations and day-to-day work
processes of PSOs has been researched for CE implementation. Examples given revolve
around Rs practices and include for instance the provision of reusable mugs to employees,
the use of online platforms for the reuse of equipment and furniture, the recycling of used work
uniforms but also circular approaches to lighting, heating, water and space use in buildings
[34–37]. Energy and resource efficiency initiatives linked to the optimisation of buildings
seem to represent a significant part of the CE implementation in those studies. Although it is
stated that building upgrades are often only pursued for financial reasons [36], practices aiming
towards the reduced and optimised use of energy, water and space in buildings are nonetheless
viewed as a valid starting point for a transition from linearity to circularity in organisations
[34]. Adopting Environmental Management Systems (EMS) has also been associated as a CE
practice because those standards include the implementation of a range of actions aiming
towards energy and resource efficiency and optimisation [38]. EMSs such as the EU Eco-
Management and Audit Scheme (EMAS) and ISO:14001 standards enable an organisation to
manage, monitor its environmental impacts, and improve its environmental performance [39],
and the implementation of CE practices in organisations, whether public or private, has been
shown to be positively impacted by an EMS certification [40].
Nevertheless, circular initiatives implemented so far are incremental and limited in scope
because they are oriented towards emission reduction, energy and resource efficiency and mere
waste reduction which still lies in a linear thinking frame [34, 36]. Numerous scholars have
highlighted that the current approaches to the implementation of CE emanate mostly from the
field of Industrial Ecology (IE) [41, 42]. IE is designated as the study of material and energy
flows in industrial ecosystems which applies ecological principles inspired from natural
ecosystems to treat industrial waste [42–44]. Although technological and engineering-based
IE-inspired tools such as the use of Life Cycle Assessment (LCA) are a necessary step towards
CE implementation [41], they are not sufficient to implement the systemic transformation of
production and consumption systems envisaged by some understandings of the CE [17]. The
present article therefore responds to the point made by Hobson that for a transformational
implementation of CE in organisations, “a CE is deemed to necessitate that all aspects of
production-consumption be open to scrutiny and potentially recalibrated” [41 p.92]. In the
present research, those aspects include the above-mentioned technical and engineering aspects
of resource efficiency and R-based practices and the social and human aspects of producing
and especially consuming resources and services.
The social practices pointed out in the CE literature as having transformational potential
include ideas from the sharing economy and collaborative consumption pertaining to notions
of diverse economies (e.g. gift economy), de-growth and post-capitalism that are deeply linked
to norms, places and everyday practices [45]. These practices are then highlighting the
importance of human-centred issues in the implementation of CE such as trust, empowerment,
cooperation and inclusive participation [18, 46]. Practices related to the sharing economy are
said to have the potential to address the current weak social dimension of CE [47]. For
instance, Ganapati and Reddick [48] have demonstrated that the opportunities of the sharing
economy for the public sector as a user lies in changing the procurement practices from buying
assets to renting assets from peer organisations and in using digital platforms to enable peer-to-
peer sharing of assets so that they are used at capacity (usually equipment, vehicles and
spaces). Practices related to the use and consumption aspects of material resources such as the
act of sharing should also be considered. Sharing practices are associated to the CE principle of
reuse and ‘stewardship over ownership’ which tend to be socio-digital in nature, driven by
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digital technologies with most literature focused on the mobility sector (car sharing and ride
sharing platforms) and the housing and building sector with examples of business digital
platforms such as Airbnb [49]. Moreover, according to the report conducted by the Ellen
MacArthur Foundation (EMF) [50] presenting their ReSOLVE framework, the highest-
priority action areas for the public administration sector are share (sharing the use of, reusing
and repairing products) and virtualise (dematerialising resource use by delivering utility
virtually) thus highlighting the relevance of sharing as a suitable CE dimension for the public
sector.
Furthermore, dematerialisation, virtualisation and digitalisation are terms that refer to
various practices under a CE. The World Business Council on Sustainable Development
(WBCSD) has defined in their CE Practitioner Guide that dematerialisation includes resource
efficiency and optimisation practices, digitising the purchase of products and encouraging
selling products as a service [51]. Although dematerialisation has been acknowledged as an
enabler of the CE expecting to promote more efficient processes in organisations, waste
minimisation, longer life for products and transaction cost minimisation [52], little research
and few case studies have been undertaken to explore the impacts of digitalisation for a CE in
practice [49]. The literature so far warns about issues related to the material use in the
manufacturing of digital hardware and risk of rebound effects related to the consumption of
efficient digital technologies [53, 54]. Some studies have looked at the environmental impacts
of dematerialisation processes in public administration using LCA, for instance to demonstrate
that using Information and Communication Technology (ICT) has lower environmental
impacts than traditional paper documentation management [53], but dematerialisation was
not labelled under the CE umbrella by the authors.
This section has demonstrated that previous studies have focused on specific CE-related
practices in the public sector but given little attention to integrated analysis of several CE-
based practices and to social and human aspects of a CE transition. This research provides a
holistic overview of how the implementation of CE activities in central PSOs is perceived by
the people involved in the process. CE is seen as a set of practices pertaining to all aspects of a
circular model including the material, technical, human and social aspects. Consequently,
based on the demonstrated multidimensional nature of CE and its transformative potential
residing in CE practices, for the purpose of this article, we define CE in an organisational
public sector context as a model of procuring/purchasing—consumption/use—after use man-
agement in which resources, products and services are purchased, consumed or used and
managed after use within a socio-material/technical system (a central PSO) involving individ-
uals (e.g. public employees, suppliers, public sector constituents) that are carrying out practices
that are contributing to the CE. This study is collecting new empirical insights from employees
working in central PSOs as they are the most qualified individuals to interrogate on the suitable
organisational CE practices.
Research Methods
Case Study: Portuguese Central Public Administration
As this study intends to capture insights from public employees on CE practices suitable for
the specific organisational, social and material context of central PSOs, an appropriate
methodological approach for such empirical study is a case study approach. The Portuguese
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Central Public Administration (PCPA) has been selected as a case for identifying CE practices
in central PSOs because the Portuguese central government has demonstrated political com-
mitment as a policy-maker for the CE and its implementation at national scale. Indeed, the
National Action Plan for Circular Economy 2017–2020 (PAEC) was adopted by the Portu-
guese Council of Ministers in 2017. To ensure the implementation of the PAEC, the Portu-
guese government has established an inter-ministerial group that includes technical and
administrative level representatives appointed by the ministers for foreign affairs, science,
technology and higher education, health, planning, economy, environment, agriculture, for-
estry and maritime affairs. They are coordinated by representatives appointed by the ministers
for the economy and the environment [55]. This inter-ministerial group plays a key role in
spreading CE principles in government policies, promoting and facilitating the execution of
the PAEC’s guidelines across policy areas, governmental levels and sectors in Portugal [55].
Additionally, the public sector in Portugal makes an important case as it represents a
significant part of the economy with a total general government employment corresponding
to 14.4% of the total labour force of the country in 2017 [56]. Finally, the central government
share of general government employment accounts for 76.17 % in 2017, which highlights the
fact the Portuguese public administration has high degrees of centralisation [57].
Interviews
Semi-structured interviewing was chosen as the data collection method for this qualitative
study as it enables the research to have the flexibility to explore the complexity of the topic
[58]. Therefore, in order to identify suitable CE practices from the perspective of public
employees in Portugal, 14 interviews were conducted with employees involved in
sustainability-related work from different departments of organisations belonging to the PCPA
between July and September 2019.
An initial series of visits and meetings had been undertaken preliminarily with
relevant contacts to get a sense of the organisational structure of the PCPA work on
CE and to identify the relevant organisations to target for the interviews. The sampling
strategy was made in two stages. The first sampling process was done in collaboration
with a key contact person responsible for the coordination of the inter-ministerial group.
This person was asked to select in a purposive manner the first sample of interviewees
(8) based on criteria of relevance and knowledge as recommended by Denscombe [59]:
(i) the interviewee should be relevant to the topic of CE practices in central PSOs and
therefore should be working in departments and units dealing with CE-related, environ-
mental or sustainability issues; (ii) the interviewees should be selected according to the
relevant knowledge they have regarding CE and sustainability issues [60]. The purposive
sampling was made through the inter-ministerial group as the members of the group are
the people most likely to have the experience and expertise to provide quality informa-
tion and valuable insights on the research topic [59].
The interviewees for the second round (6) were selected using a snowball sampling
method [61] as while conducting the first round of the interviews, each interviewee was
asked to indicate suitable additional participants with relevant experience and knowledge
in CE within the PCPA. In the end, the interviewees were from seven different ministries
in positions ranging from environmental engineer, head of sustainability divisions or
departments to political advisor on sustainability issues. Half of the interviews were
conducted with employees from the Ministry of Environment and Climate Action. Such
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proportions were assumed on purpose as one of the sampling criteria was to interview
employees working on environmental or sustainability-related issues. See Table 1 for an
overview of the different organisations to which the interviewees belong.
The interviews utilised a protocol for semi-structured interviews, as recommended by
Creswell [62]. The protocol was divided in three distinctive parts to cover the relevant
topics for this research: (i) introductory questions; (ii) CE general questions; (iii) CE
practices questions (see Appendix 1). Follow-up questions were asked for further clar-
ification when necessary. All the interviews were conducted in English, lasted between
40 and 90 min and were recorded with explicit agreement from all the interviewees. The
requirement to speak English did not affect the selection of interviewees, neither in the
purposive nor the snowball sampling process as employees working in the PCPA
generally have a very good level of English. The interviews followed the required ethical
procedures ensuring informed consent, by clearly stating the purpose and use of the data
collected, ensuring confidentiality and anonymity of the interviewees as well as the
potential risks [63]. The interviews were subsequently transcribed and then coded using
the NVivo software in order to identify themes/sub-categories as well as relevant
statements coming up in the conversations [62, 63]. By identifying and analysing themes
and categories emerging from the content of the interviews, this study is using the
method of content analysis [59]. Some ‘analytical categories’ were first established based
on the background literature on CE, and otherwise ‘grounded categories’ have been
created inductively as discovered while coding the text [63]. The authors have taken into
account, in the interpretation and analysis of the results, the potential varying CE
knowledge base and bias of the interviewees to achieve a high level of validity for the
interviews [62]. Moreover, due to the unavailability or non-response to interview invi-
tations, certain ministries are not represented in the final interview sample, and this has
been acknowledged as a limitation of the research. Other interview limitations in terms
of reliability, forms of bias of both the interviewers and the interviewees, cultural and
language issues as well as validity/credibility issues have been considered and mitigated
accordingly [58].
Table 1 Overview of the interviewees’ characteristics
Interviewees’ organisation Corresponding Ministry No. of
interviews
Portuguese Environmental Agency Ministry of Environment
and Climate Action
5
Secretariat-General for Environment Ministry of Environment
and Climate Action
1
Office of the Secretary of State for Environment Ministry of Environment
and Climate Action
1
Directorate-General for Economic Activities Ministry of Economy 1
Statistics Portugal Ministry of Economy 1
Planning, Policy and General Administration Office Ministry of Agriculture 1
Directorate-General for National Defence Resources Ministry of National Defence 1
Central Administration of the Health System Ministry of Health 1
Directorate-General for Natural Resources, Safety and
Maritime Services
Ministry of Maritime Affairs 1
Entity of Shared Services for Public Administration Presidency of the Council of
Ministers
1
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Documents and Reports Analysis
Secondary data in the form of mostly environment- or sustainability-related governmen-
tal reports and legislative documents produced by the PCPA have also been collected for
analysis. This complementary source of data has been integrated in the analysis as the
selected documents have been mentioned by the interviewees and therefore have been
evaluated as highly relevant material providing valuable insights into the mentioned CE
practices. Adding a second data source allow for the triangulation of information
obtained from the interviews thus adding to the validity of the results [62]. As a result,
four governmental reports and two legislative documents have been collected from the
organisations’ websites or provided directly by the interviewees (see the detailed list in
Appendix 2). A qualitative content analysis [59] was carried out by inductively screening
the reports and documents for relevant CE practices to complement the codes and
categories from the interviews. Limitations similar to those from the interviews were
recognized in addition to limitations regarding the restricted scope of this secondary data
sample. The documents and reports are considered as complements to the interviewees’
input, and therefore, a collection and analysis of a larger number of reports and
documents was not undertaken for the present study.
Results and Discussion
This section introduces the identified CE practices for central PSOs according to the
interviewed employees and as mentioned in the documents and reports. The practices
have been divided into four categories based on dimensions of CE practices found in
the literature (see Table 2 for an overview of the CE practices grouped by category).
Within the set of CE practices, both technical-oriented practices aimed to achieve
traditional resource efficiency and human-centred practices targeted for consumption
reduction, sharing and dematerialisation activities have been identified. This range of
CE practices highlights that the interviewees and the public administration seem to be
aware of the transformative potential of introducing CE practices addressing consump-
tion behaviours in day-to-day operations alongside the traditional technical resource
efficiency–oriented practices which has been stressed by previous literature [22, 46].
These findings exhibit that PSOs are different from manufacturing, producer-oriented
organisations in that most of the CE practices identified are linked to a ‘consumer-
oriented’ perspective as opposed to a ‘producer’ perspective [14] as the next subsec-
tions will demonstrate.
The results show that several interviewees’ awareness and attention were on CE practices
that are linked to PP, with 12 practices related to the integration of circular criteria and
specifications in PP processes. This is consistent with the current research and practice that
also looks into PP for CE implementation in the public sector as a key practice [8]. Thereafter,
R-based and sharing practices were the most discussed as well as dematerialisation practices,
and followed by resource efficiency practices with six practices in this last category. Finally,
bearing in mind Klein et al.’s [8] organisational CE framework of a PSO, the identified CE
practices are found to impact on the internal processes and operations with the optimizing, Rs-
based, sharing and dematerialising practices and on the area of PP with a collection of CPP-
focused practices.
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General Perception of CE Implementation in Central PSOs
The majority of the interviewees asserted that CE has great potential for their organisation and
for the public sector in general, considering the size of the central government covering
different locations but also mentioning potential for better performance and efficiency, finan-
cial savings and for collaboration and social cohesion. For some of them, the implementation
of CE essentially revolves around changing people’s mindset, behaviour and culture around
consumption and resource use in PSOs. For instance, an interviewee stated that ‘because we
are a culture of consuming, consuming, consuming; why am I going to reuse the same clothes,
the same paper, the same pen? Why? We are not used to this culture. I think this is the most
difficult aspect’. A few interviewees emphasized the importance of introducing small changes
in the organisation explaining that ‘it would be easier to incorporate these small examples so
that little by little both the suppliers do it and the public entities get used to these small
changes. (…) Why do I believe it’s better to go little by little? Because changing culture is
difficult’. Conversely, drastic measures run the risk of discouraging stakeholders and might be
counterproductive. In CE literature, Hobson also pointed out the transformative potential of
acting on daily operations and processes by stating that there is ‘potential of everyday lives to
be transformed through seemingly minor but actually profound conceptual shifts’ [45 p. 21].
Resource Efficiency and Optimisation Practices
The interviewees mentioned the relevance of practices focusing on optimising the use of
resources especially in the context of buildings and infrastructure for central PSOs and even
more specifically in terms of energy and resource efficiency (see Table 3). During the
interviews, the optimisation practices for central public buildings were often the first practices
to be mentioned, highlighting the importance of resource efficiency for the interviewed
employees emphasizing that ‘we are trying to improve our energy efficiency and our energy
use and from my understanding this is linked to CE’. Those practices were described as having
the potential to improve the efficiency of existing infrastructures thus reducing the consump-
tion of resources (e.g. water, energy—for lighting, energy—for cooling/heating, emissions and
waste) and therefore resulting in the reduction of the environmental impacts of the organisa-
tions’ activities. This category of practices can be associated to one of the basic principles of
CE that is to narrow resource and energy loops corresponding to improvements where fewer
resources are used in operations and organisational activities [64]. Previously researched in the
context of private companies and the manufacturing industry [4, 65], the optimisation dimen-
sion of CE is shown here to be an important aspect of CE for a central public sector context.
Table 2 CE practices identified by one or more of the 14 interviewees and/or mentioned in the documents and
reports collected. Practices have been aggregated into categories taken from the literature
CE practices categories Identified
practices (no.)
Resource Efficiency and Optimisation 6
Rs-based and Sharing Practices 7
Dematerialisation and Virtualisation 7
Circular Public Procurement 12
Total 32
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The analysed documents and reports did not contain any additional optimisation practices as
indicated in Table 3, except for adopting water efficiency practices and implement EMSs for
certifications. This might be because resource efficiency–related measures such as infrastruc-
ture upgrades are not new practices and usually undertaken for financial reasons rather than
under the sustainability realm [36].
Some interviewees stated that PSOs must consider the consumption or usage aspects of
products and infrastructure when deciding on which practice to implement in the organisation.
Consumption-related considerations can be associated to the debate around the risks of rebound
effects put forward by CE researchers questioning whether optimisation practices truly result in
increased circularity if more efficiency might give way to more consumption (e.g. [66]).
Remarks made during the interviews seem in line with the literature that has also criticized
optimisation practices to only bring incremental change and improvements [17, 41]. The
implementation of CE in PSOs is characterised so far by initiatives limited in scope of change,
solely oriented towards energy and resource efficiency and mere waste reduction [34, 36].
In addition, the practice of using buildings or office spaces for optimal purposes was
pointed out as a CE practice for central PSOs by a couple of interviewees. Indeed, central
PSOs in Portugal are mainly located in the capital city of Lisbon and have their offices in old
buildings (including several historical buildings with strict rules of use) which require signif-
icant maintenance works in resource and energy efficiency but other efficiency practices might
include changes in the use of certain spaces and buildings, and thus could even involve the
relocation of PSOs as one of the interviewees pointed out with the following statement: ‘I think
the change of locations. These buildings could have another utilisation that could be better than
an office building’. It is an interesting practice that is raised here as there is a lack of studies
looking at how to evaluate the best use of a central public building or public administration
indoor space. However, research has been done on cultural heritage buildings proposing
evaluation frameworks to adaptively reuse underutilised or abandoned buildings [67, 68].
Interviewees and a report from the defence sector [69] have mentioned that if the organi-
sation is certified with an EMS such as ISO:14001 and EMAS or a quality standard (e.g.
ISO:9001), it implies that the organisation has gone through a number of organisational
changes related to resource efficiency and optimisation, and awareness raising of employees
on environmental and sustainability issues, integrating several CE related principles and
practices. Indeed, implementing an EMS or a sustainability management system (e.g. ISO:
20121 for sustainable events) in a PSO has been acknowledged to have benefits in terms of
reduced carbon emissions, reduced waste and improved overall performance, including
enhanced operational and administration efficiencies saving energy, other resources and
financial costs [70], which are in line with CE principles [34].
Table 3 Optimisation practices mentioned by the interviewees and indicated in the documents




Adopt water efficiency practices X X
Implement LED lighting system X
Install insulated double glass windows X
Implement centralized air-conditioning management X
Use all building spaces for optimal purposes X
Implement measures in compliance with standards such as ISOs and
EMAS
X X
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R-Based and Sharing Practices
Although the optimisation of infrastructure contributes to resource use reduction, the results
show that other CE practices have been perceived by the interviewees as suitable in the context
of reducing or avoiding the use of resources, especially non-renewable resources such as
plastics and fossil fuel–based energy. As an employee mentioned: ‘With what we can do here,
it’s about reducing the use of materials like disposable materials. We need some in hospitals
but not here in our service offices (…). So, we want to end the disposable products’. This
quote is an example demonstrating that the majority of R-based practices identified aim to
reduce, refuse and ultimately eliminate single-use plastics items in PSOs. Those practices were
perceived as incentivising individuals to refuse disposable products and to encourage reusing
or using longer more sustainable alternatives, thus contributing to reduce the use of disposable
single-use plastic items. Previous literature has highlighted similar CE practices being imple-
mented such as the provision of reusable mugs to students and employees [34]. In the context
of the Portuguese case study, this focus on reduce and reuse is probably due to the fact that in
2018 the Portuguese Council of Ministers approved a resolution with measures aiming at
promoting the sustainable use of resources and the adoption of circular solutions in public
administration, specifically promoting the reduction of paper consumption, other printing
consumables and plastic products [71]1. Consequently, providing reusable cups and glass
bottles to employees and visitors, and having vending machines offering a price preference
when using a reusable cup are examples of reduce and reuse practices that have been
mentioned recurrently in the interviews and are present in the analysed documents (see
Table 4), with recommendations for instance for meetings and events to favour the use of
tap water using reusable jugs and cups, or the use of reusable products such as plates, cutlery
and glasses for catering services.
Moreover, compared to CE practices in the context of a private company manufacturing
products, a PSO is an organisational system of employees working together to deliver a public
service or developing policies and regulations among other things. Therefore, CE practices that
are found in the business sector such as remanufacture, refurbish or eco-design practices are,
in most cases, not suitable practices for the majority of the PSOs and therefore have not been
mentioned by the interviewees. The Rs practices that emerge from this central public sector
case show that CE implementation in the public sector at organisational level should be
considered from a consumer-oriented perspective [14] with R-based practices including refuse,
reduce, reuse, repair and recycle.
Although primarily considered as a socially based dimension of CE by some authors [45],
sharing practices have been included in this R-based practices section as they enable both the
reuse and more intensive use of products and equipment [48, 49]. A few interviewees
mentioned the existence of, or interest in having, a platform where people within and in
between public entities could share products and equipment such as electrical and electronic
equipment for optimal and extended use. The use of a platform to share medical equipment
and to share intangible human-based resources such as skills and capabilities for repair for
instance was indicated in the analysed documents. Indeed, the use of digital government
platforms has been suggested by Ganapati and Reddick [48] as a means to share, lease or rent
assets on demand. They argue that PSOs can for instance reduce the large inventories of
owned assets that are not fully used. The shared use of cars for mobility was neither mentioned
1 The resolution is one of the analysed documents in the study.
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by the interviewees nor in the documents and reports although it is a sharing practice that has
received attention in the literature as a valued practice within a CE [49]. In addition, donating
products, equipment and food surpluses to other public entities or to social entities was also
mentioned in the documents but not highlighted by any interviewee. The practice of donating
can be situated in a realm of the CE (reuse principle) and sharing economy (via the gift
economy) [45] as an act of giving an otherwise idle resource to other PSOs or charities in order
to ensure the use or consumption of the resource and prevent it from being wasted.
The reuse practice is generally characterised by a second person taking over something
from the original owner without any modifications to it; i.e. there can be a monetary
transaction marking the change in ownership (e.g. buying second-hand) [14], or this may be
a non-monetary transaction in the sharing sense [49]. For the public sector, reuse can fit into
the sharing economy through practicing the shared use of resources with no monetary
exchange using digital government platforms or through the development of procurement
contracts that includes renting products, equipment or services from other public or private
organisations. This discussion shows the difficulty in clearly defining the CE in its practices
and multiple dimensions [14], and it highlights the importance of considering the specific
operational conditions and opportunities for central PSOs in identifying and developing CE
practices and shift towards a better circular resource management, improving organisational
sustainability performance.
An interviewee also mentioned that having repair services available to fix equipment in some
public administration entities would be useful, but also claimed that it might not be feasible due to
a lack of human resources. In addition, a report indicated the existence of centralized services for
medical equipment repair [72]. Finally, regarding the lower levels of R-based practices, inter-
viewees and documents have also consistently highlighted the importance of a waste separation
collection system thus showing that recycling practices in central PSOs are perceived as well-
established CE practices, as also pointed out by Barreiro-Gen and Lozano [7].
Dematerialisation Practices
The dematerialisation of administrative processes and the adoption of digital govern-
ment platforms have been seen by the interviewees as suitable CE practices and also
Table 4 R-based and sharing practices mentioned by interviewees and indicated in the documents.




Refuse/reduce/reuse Install vending machines allowing reusable containers X X
Provide reusable cups and bottles to employees and visitors X X
Favour the use of reusable products over disposable products
for day-to-day work, meetings, events and for communica-
tion and promotional purposes
X X
Sharing/reuse Implement sharing platforms to extend the life-use of products,
equipment and furniture within and between services and
entities
X X
Donate products, materials and food surpluses internally and
externally to social entities
X
Repair Provide repair services X X
Recycle Install separated waste collection system of containers for
recycling
X X
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highlighted in the documents with clear recommendations to switch to virtual opera-
tions such as the use electronic notifications, digital signatures and receipts. The
majority of the dematerialising practices emerging from the interviews and present
in the documents were related to paper consumption and printing consumables (see
Table 5). One reason for this emphasis is because of the ministerial resolution on the
adoption of circular solutions in public administration for paper and plastic, promoting
process optimisation and the modernisation of administrative procedures [71].
Transitioning to digital government procedures and information flows was seen as
important to improve the effectiveness and adaptability of public administration.
However, interviewees also highlighted the challenges for employees to change habits
and shift to digital-based operations, with statements such as ‘I know digitalisation is
important but I print and I know that I shouldn’t print’ and ‘People are used to
printing a page or something. I think from time to time culture is difficult, people still
have the attitude of printing emails’. They pointed out that in their organisations,
people are slowly starting to abandon the use of paper by using the digital platforms
and computer hardware tools for daily work, meeting and events. Dematerialising
administrative procedures in the public sector is a significant trend internationally.
Although the initiatives emerged as an effort to simplify and make more efficient
public administration processes and services [15, 73], these organisational changes can
be seen as CE practices as they have the potential to increase the efficiency of
resource use and help to minimise waste and consumption of resources [52].
Additionally, a couple of interviewees have argued that having more virtual, online
meetings and teleconferences is a relevant practice pertaining to CE as it would contribute
to the reduction and more efficient use of resources (e.g. floor space), lowering the financial
and time costs of travelling, the associated environmental costs and social impacts. This
virtualisation practice can be found in the literature for instance as virtual travel in a CE
framework for mobility created by the EMF [74]. Such sustainability benefits have been
mentioned in the literature especially in terms of effects on energy consumption for transpor-
tation [75, 76]. Teleworking has also been mentioned by interviewees and is likely to become a
common practice to implement in PSOs as a safety measure in the context of increasing health
crises that generate sustainability-related effects [77]. Neither practice was found in the
documents and reports.
Table 5 Dematerialisation practices mentioned by the interviewees and indicated in the documents




Implement interoperable digital document management system for internal and
external procedures and communication including e.g. electronic
notification systems, electronic signature, receipts and smart documents
X X
Favour the use of digital platforms and computer hardware tools for day-to-day
work, meetings and events
X X
Favour the use of emails over paper mailing X
Scan/Digitise paper documents intended for digital archiving and transfer into
electronic files
X
Implement a tracking system and quotas for copy printing X X
Organise virtual online meetings (e.g. e-meetings, teleconferences) X
Adopt teleworking and working from home X
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Circular Public Procurement
Using PP to promote sustainable production and consumption has been recognized as
potentially one of the most powerful tools of the public sector [32, 78]. This recognition
is found in the results as several interviewees have highlighted the importance of the
financial or acquisition department in PSOs, having the biggest impact by responsibly
procuring goods and services for the functions of the public sector. Moreover, the fact
that the highest number of CE practices is in the PP procedures highlights the specificity
of the public sector to leverage its purchasing power to promote and encourage CE
implementation in the other sectors of society [25]. The majority of the CPP practices, as
outlined in Table 6, have also been identified in the governmental reports and legislative
documents. PP is a significant part of PSOs where CE principles can be adapted as
criteria or specification for the purchase of products or equipment. Therefore, to give an
overview of the range of CE principles that could be translated as criteria or practices for
PP, the first column in Table 6 was added to categorize the criteria or practices
identified.
Most of the purchasing practices mentioned consist of integrating R-based criteria
in the development of tenders related to the shorter loops closing practices, such as
Table 6 Circular public procurement practices and criteria mentioned by the interviewees and indicated in the
documents




Optimisation Criteria of certified suppliers for developing tenders X
Criteria for the supply of certified products with labels (e.g. EU
ecolabel) that meet the vast majority of repairability, reuse and
recycling requirements
X X





Criteria for the provision of a minimum level of renewable energy X
Material
substitution
Criteria to replace the car fleet with electric vehicles X X
Reduce Criteria for the supply of bulk products or products with reduced
amount of plastic packaging if plastic packaging is unavoidable
X X
Reuse/repair Criteria for the supply of reused, repairable, reusable products or of
products containing recycled material (e.g. recycled paper)
X X
Repair/recycle Criteria for the supply of products with a return guarantee on the
products supplied and take back system of related waste
X
Recycle Obligation to comply with the regime of waste management
operations for construction and demolition of buildings including
recycling and recovery of materials in public works contracts
X
Functionality Procedures for the leasing of printers, electrical and electronic
equipment, textiles, furniture and motor vehicles with obligation
to repair to enable reuse
X X
Criteria of pay-per-use printing system, low energy consuming and
connected printers in developing tenders
X X
Last resort Clause to include, in the impossibility of avoiding plastic products,
favouring the supply of certain plastic products that meet the
largest number of criteria for safety, among others.
X
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refuse, reduce, reuse and repair. The criterion of prohibiting the purchase of single-
use disposable plastic products was identified which can be referred to the most
desirable-based option of refusing products made of unsustainable material. Addition-
ally, the criteria encouraging the procurement of reused, reusable and repaired prod-
ucts or made of recycled material have been recommended, as well as the
procurement of products with the minimum of plastic packaging. As shown in Table 6,
the documents have also mentioned criteria addressing the end-of-life of products,
such as the requirement of providing products with a take back system and a criterion
regarding public works contracts in which the recycling and recovery of construction
and demolition materials must be tackled. CPP criteria covering most of the R-based
options for circular products show that the interviewees’ perceptions, and the docu-
ments provided seem in line with conclusions made in Klein et al.’s [8] study,
demonstrating that the most common CPP practices both in practice and in the
literature appear to be the integration of criteria for remanufactured or reused products
(such as computers and office furniture) and for recycled content in products (such as
for construction of public buildings).
In addition to those R-based PP criteria, requesting the selected suppliers and products
to be certified has been another criteria highlighted by a respondent working on PP.
Incorporating requirements related to certifications, such as ISO standards and EMAS or
ecolabels for products and services, ensures that suppliers and products comply to the
environmental and associated quality standards. Furthermore, the interviewees stated that
it helps the procurers to have a guarantee on the minimum standards in the suppliers’
value chain and during the product’s life cycle. An interviewee working with PP added
to this point that ‘we cannot control the way suppliers produce and do it at the end but if
they comply to some standards, it’s not up to us to control whether they are complying or
not. There are other entities that are following up for these certifications. So, the most we
can do in that case is to make sure that those suppliers are certified with those standards’.
The use of standard certifications and ecolabels has been pointed out as useful sustain-
able consumption tools to use as a criteria to promote the production of products and
services [79–81] as well as for public services [82].
Procuring functionality was also referred to in the analysed documents and by a
couple of interviewees. Examples include adopting PP procedures to create contracts
based on the use of products as a service (e.g. printing or lighting as a service)
leaving the ownership of the products to the supplier that can repair and resell the
products and extend their life span. Most of the CPP criteria brought up by the
interviewees were mainly mentioned for the procurement of printers, whereas literature
has focused rather on computers as ICT products [30, 81].
All in all, this section has shown that the interviewees tend to first mention
resource efficiency and optimisation practices, especially related to infrastructure and
energy efficiency. It has been observed that the interviewees also discussed sharing
and dematerialising practices namely focusing on consumption reduction and reuse of
plastic-based products and paper. Finally, the biggest area of CE practices as
highlighted by the interviewees was CPP covering all aspects of CE ranging from
purchasing optimized and efficient products to procuring functionality and
performance.
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Conclusions
This paper identified and discussed a set of CE practices for central PSOs by conducting semi-
structured interviews with selected employees from the Portuguese Central Public Adminis-
tration (PCPA) and by analysing complementary governmental reports and legislative docu-
ments. The interviewees mentioned CE implementation as a diverse array of practices related
to resource efficiency and optimisation, R-based principles such as reduce and reuse, sharing
economy and dematerialisation and emphasized in particular the practices related to CPP. This
study has shown that both technical-oriented practices aiming towards traditional resource
efficiency and human/social-centred practices targeted to consumption reduction and sharing
activities are relevant CE practices according the interviewed employees. The article therefore
demonstrates that central public sector employees in Portugal are aware of the transformative
potential of introducing CE practices that include circular-oriented consumption behaviours in
day-to-day operations alongside the traditional technical resource efficiency-oriented
organisational practices.
The research done here is one of the first empirical studies providing insights into how a
specific group of public stakeholders, which are public employees, perceive CE implementa-
tion for their specific sector and organisations. Asking internal stakeholders such as employees
for their view of the most suitable and relevant CE practices for the central public sector
contributes to support decision-makers in the process of defining priority areas for CE
planning, implementation and monitoring at organisational level.
Research on CE in the public sector at organisational level is in its infancy. There is a
significant potential to engage in stakeholder involvement methodologies in order to accelerate
the transition to a CE. This research provides new knowledge and insights into what kind of
practices are suitable to implement in the public sector at organisational level, particularly in
the areas of PP and internal operations and processes. These are the areas in which practices
impact directly on the circularity of resources in PSOs and therefore further research is
recommended to investigate what types of strategies are needed in addition to the proposed
CE practices that contribute indirectly to the uptake and integration in the long term of
circularity in the public sector. Several gaps in the research have been highlighted such as
the need for impact assessment studies of dematerialisation and building efficiency in a CE
context. Further research is also needed looking at case studies of central government in other
countries than Portugal as well as at the views of other groups of stakeholders such as
suppliers. There is likewise a need to examine different levels of government such as the
regional or local/municipal level initiatives for perspectives on organisational public sector
circularity.
Appendix 1. Interview Protocol
Introduction
& Which organisation do you work for?
& What is the purpose of your organisation?/What is your organisation doing?
Circular Economy and Sustainability
& Are you engaged in sustainability/environmental/CE related activities in your
organisation?
& What is your role in the organisation?
Circular economy in general
According to you:
& How would you define CE and is it considered an important topic in your organisation?
& What is the potential of implementing CE for your organisation?
& What is your organisation’s contribution to CE?
Circular economy practices
Current practices and activities within the organisation
According to you:
& What are the main resources streams (in material terms such as water, waste, paper, plastic)
and energy sources that your organisation is currently managing/working on to advance
CE in the organisation (in a circular way)?
& What about any services (immaterial resources) that you need in addition to material
resources that you are aligning with CE?
& Do you have any practices/activities at operational (e.g. related to waste, energy, transport,
water, paper, plastic, sharing, etc.) related to CE within your organisation?
& Do you have any actions/commitments at strategic level (e.g. policies, regulations, plans,
programmes) related to CE for your organisation?
Recommended practices to be implemented
According to you:
& What are the practices/activities that you think need to be taken into account in the future
(e.g. related to waste, energy, transport, water, paper, plastic, sharing, etc.) to incorporate
CE within your organisation?
& Going into more specifics, do you consider that there are different aspects/parts of the
organisation that are important in regard to CE? If yes, what are they?
& Does your organisation do anything in particular regarding implementing CE in those parts
of the organisation that you mention?
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